Tissue Doppler imaging in patients with advanced heart failure: relation to functional class and prognosis.
Tissue Doppler imaging (TDI) provides rapid assessment of systolic and diastolic myocardial function. However, the added value of TDI to standard Doppler echocardiographic measurements in predicting symptoms and outcome of advanced heart failure remains unknown. The study cohort comprised 45 patients with congestive heart failure, defined as New York Heart Association functional class III and IV, who were referred to our department for evaluation for heart transplantation. Twenty healthy subjects were the controls. Conventional echo Doppler was used to assess left ventricular (LV) ejection fraction, peak velocities of transmitral early and late diastolic LV filling, the ratio of transmitral early to late LV filling velocity, and E-deceleration time. TDI measurements recorded at the mitral annulus included systolic velocity, early and late diastolic velocities, and the ratio of early to late diastolic velocity. The ratio of transmitral early LV filling velocity to early diastolic TDI velocity of the mitral annulus (E/E') was calculated. All patients were followed for cardiac-related death and hospitalization for heart failure. Patients with functional class IV had a significantly higher E/E' ratio than did patients with functional class III (12.9 +/- 2.8 vs 8.3 +/- 1.7, p < 0.001) and the controls (5.4 +/- 1.3, p < 0.001). Except for transmitral late filling velocity, all conventional echo Doppler parameters and TDI variables significantly correlated with functional class. On multivariate stepwise analysis, however, the E/E' ratio was the only independent predictor of functional class (p = 0.003). E/E' also correlated with cardiac mortality and hospitalization. Conventional Doppler indices and TDI parameters correlated with functional class in patients with advanced heart failure. The E/E' ratio, which probably reflects high LV end-diastolic pressure, was the best measure for differentiating patients with functional class III and IV, and it also correlated with cardiac mortality and hospitalization for worsening heart failure, thereby providing additional value to standard echocardiographic measures.